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JQ13 Rec'd PCT/FTC 2 9 MOV 2001 
EXPRESS MAIL LABEL NO. EK8 16049670US PF990032 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Yvon Legallais, Joel Sirot, Gilles Straub 
Filed : Herewith 

For : METHOD AND DEVICE FOR ESTABLISHING A 

ROUTING TABLE IN A COMMUNICATION NETWORK 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Sir: 

In the US national phase application of PCT/EP00/04965 filed 
herewith, please enter the following amendments: 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

On Page 1, line 4, please insert the following paragraph: 

~ This application claims the benefit, under 35 U.S.C. § 365 of 
International Application PCT/EP00/04965, filed May 31, 2000, which was published 
in accordance with PCT Article 21(2) on December 14, 2000 in English and which 
claims the benefit of European patent application No. 99401330.8 filed 
June 2, 1999.- 

IN THE CLAIMS: 

Please amend claims 4, 5, 7, and 9 - 14 as follows. A marked-up 
version of the claims is attached herewith. 

4. (AMENDED) Method according to claim 2, wherein the routing table 
of a portal comprises the identifiers of remote buses, and for each remote bus, the 
identifier of the portal local to the remote bus having initially transmitted the remote 
bus identifier, the depth of the remote bus compared to the bus local to the given 
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portal, and the identifier of the local portal having broadcast the routing table data 
comprising the remote bus identifier on the local bus. 

5. (AMENDED) Method according to claim 1, wherein the routing table 
data transmitted or broadcast by a given portal contains the entire routing table. 

7. (AMENDED) Method according to claim 1, wherein the routing table 
data transmitted or broadcast by a given portal comprises only the part of the routing 
table which was not transmitted or broadcast by said given portal during a previous 
step. 

9. (AMENDED) Method according to claim 1, wherein the concatenation 
steps include the selection of a unique path from the bus local to the given portal to 
any remote bus and the deletion of the non-selected paths from the routing table of 
the given portal. 

10. (AMENDED) Method according to claim 4, wherein said selected 
path to a given remote bus is a function of the portal identifiers stored in the routing 
table for said given remote bus. 

11. (AMENDED) Method according to claim 4, wherein said selected 
path to a given remote bus is a function of the bandwidth of portals on said path. 

12. (AMENDED) Method according to claim 9, wherein said selection is 
made among the shortest paths to the remote bus, paths of greater length being 
deleted from the routing table. 

13. (AMENDED) Method according to claim 1, wherein a routing table 
is simplified for the purpose of routing messages to contain the list of remote bus 
identifiers and for each remote bus whether the given portal shall forward a message 
from the bus local to given portal to its companion portal. 



2 



EXPRESS MAIL LABEL NO. EK8 1 6049670US 



PF990032 



14. (AMENDED) Portal device adapted to be connected to a first 
communication bus and adapted to be linked to a companion portal device for 
connection to a second communication bus, said portal device being characterized in 
that it comprises: 

- a bus interface for connection to said first communication bus; 

- a switching fabric interface for connection to said companion portal 

device; 

- a memory for storing routing table data; 

- means for transmitting routing table data stored in said memory to said 
companion portal, for broadcasting routing table data stored in said memory on said 
first communication bus, for controlling said bus interface and switching fabric 
interface to receive or transmit routing table data, and for concatenating received 
routing table data with data stored in said memory during successive receive and 
transmit cycles relating to routing table data for remote communication buses. 

IN THE ABSTRACT: 

Please add the following Abstract. 

— The invention concerns a method for determining a routing table in 
a communication network comprising buses connected by bridges, each bridge 
comprising two companion portals, a first portal being connected to a first bus and a 
second portal being connected to a second bus, each bus being identified by a unique 
bus identifier, each portal being identified by a unique portal identifier. The 
inventive method comprises the steps of: 

(a) transmitting, by said given portal, routing table data stored by said 
given portal to the given portal's companion portal and receiving, by said given 
portal, routing table data from its companion portal; 

(b) concatenating said received routing table data with the contents of the 
given portal's own routing table; 

(c) broadcasting said given portal's own routing table data on the portal's 

local bus; 

(d) receiving routing table data broadcast by other portals on the local bus 
and concatenating said received routing table data with contents of the given portal's 
own routing table; 
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(e) repeating the above steps by said given portal until routing data 



concerning all buses in the network has been received. 



The invention also concerns a portal device for implementing the above 



The specification has been amended to include a reference to the 
priority applications. 

Claims 4, 5, 7 and 9-14 have been amended to remove multiple 
dependencies and reference indicia. 



To meet the requirements of the United States, the Abstract (as 



originally filed in the PCT application) is added. 



No fee is believed to have been incurred by virtue of this amendment. 



However if a fee is incurred on the basis of this amendment, please charge such fee 
against deposit account 07-0832 



THOMSON multimedia Licensing Inc. 

Patent Operation 

PO Box 5312 

Princeton, NJ 08543-5312 

November 29, 2001 



method. — 



REMARKS 



Respectfully submitted, 
Yvon Legallais 
Joel Sirot 
Gilles Straub 




Paul P. Kiel 
Attorney for Applicant 
Registration No. 40,677 
609/734-9650 



4 



EXPRESS MAIL LABEL NO. EK816049670US PF990032 
MARKED UP VERSION OF THE AMENDED CLAIMS 



Please amend claims 4, 5, 7, and 9 - 14 as follows. A marked-up 
version of the claims is attached herewith. 

4. (AMENDED) Method according to [one of the claims 2 or 3] claim 2 , 
wherein the routing table of a portal comprises the identifiers of remote buses, and for 
each remote bus, the identifier of the portal local to the remote bus having initially 
transmitted the remote bus identifier, the depth of the remote bus compared to the bus 
local to the given portal, and the identifier of the local portal having broadcast the 
routing table data comprising the remote bus identifier on the local bus. 

5. (AMENDED) Method according to [one of the claims 1 to 4] claim 1 , 
wherein the routing table data transmitted or broadcast by a given portal contains the 
entire routing table. 

7. (AMENDED) Method according to [one of the claims 1 to 4] claim 1 , 
wherein the routing table data transmitted or broadcast by a given portal comprises 
only the part of the routing table which was not transmitted or broadcast by said 
given portal during a previous step. 

9. (AMENDED) Method according to [one of the claims 1 to 8] claim 1 , 
wherein the concatenation steps include the selection of a unique path from the bus 
local to the given portal to any remote bus and the deletion of the non-selected paths 
from the routing table of the given portal. 

10. (AMENDED) Method according to claim 4 [and claim 9], wherein 
said selected path to a given remote bus is a function of the portal identifiers stored in 
the routing table for said given remote bus. 

11. (AMENDED) Method according to [claims 4 and 9 or claims 4 and 
10] claim 4 , wherein said selected path to a given remote bus is a function of the 
bandwidth of portals on said path. 

12. (AMENDED) Method according to [claims 9 to 11] claim 9 . wherein 
said selection is made among the shortest paths to the remote bus, paths of greater 
length being deleted from the routing table. 



5 



EXPRESS MAIL LABEL NO. EK816049670US 



PF990032 



13. (AMENDED) Method according to [one of the preceding claims] 
claim 1 , wherein a routing table is simplified for the purpose of routing messages to 
contain the list of remote bus identifiers and for each remote bus whether the given 
portal shall forward a message from the bus local to given portal to its companion 
portal. 

14. (AMENDED) Portal device adapted to be connected to a first 
communication bus and adapted to be linked to a companion portal device for 
connection to a second communication bus, said portal device being characterized in 
that it comprises: 

- a bus interface [(101)] for connection to said first communication bus; 

- a switching fabric interface [(102)] for connection to said companion 
portal device; 

- a memory [(104)] for storing routing table data; 

- means [(103)] for transmitting routing table data stored in said memory 
to said companion portal, for broadcasting routing table data stored in said memory 
on said first communication bus, for controlling said bus interface and switching 
fabric interface to receive or transmit routing table data, and for concatenating 
received routing table data with data stored in said memory during successive receive 
and transmit cycles relating to routing table data for remote communication buses. 
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Method and device for establishing a routing table in a 
communication network "~ 

5 The invention concerns a method and a device for determining a 

routing table in a communication network comprising buses connected by 
bridges. It applies among others to IEEE 1394 multi-bus networks and home 
communication networks. 

io The IEEE 1394 standard defines a high performance serial bus. An 

effort is currently under way to define bridges for linking several such buses 
within one network. The most recent document issued by the corresponding 
working group is the 'IEEE P1 394.1 Draft Standard for High Performance Serial 
Bridges' of February 7, 1 999. 

15 

According to the draft mentioned above, a bridge connects only two 
buses. Nevertheless, several paths may exist between two buses. When a 
device on a first bus wishes to send a message to a device on a second bus 
somewhere in the network, a bridge connected to the first bus has to decide 
20 whether or not to forward the message circulating on that first bus. A bridge 
may decide to forward or not to forward a message, depending on several 
criteria. 

The present invention proposes a method for establishing routing 
25 tables at the level of each bridge in order to enable the bridges to decide 
whether or not to forward a message from bus to bus. 

The object of the invention is a method for determining a routing 
table in a communication network comprising buses connected by bridges, 
30 each bridge comprising two companion portals, a first portal being connected to 
a first bus and a second portal being connected to a second bus, each bus 
being identified by a unique bus identifier, each portal being identified by a 
unique portal identifier, said method being characterized in that it comprises the 
steps of: 

35 
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(a) transmitting, by said given portal, routing table data stored by 
said given portal to the given portal's companion portal and receiving, by said 
given portal, routing table data from its companion portat; 

(b) concatenating said received routing table data with the contents 
of the given portal's own routing table; 

(c) broadcasting said given portal's own routing table data on the 
portal's local bus; 

(d) receiving routing table data broadcast by other portals on the 
local bus and concatenating said received routing table data with contents of 
the given portal's own routing table; 

(e) repeating the above steps by said given portal until routing data 
concerning all buses in the network has been received. 

One of the advantages of the inventive method is that the routing 
table is symmetric, i.e. the same path is used to go from a device A to a device 
B or to go from device B to device A. 

According to a preferred embodiment of the invention, the routing 
table data transmitted by said given portal during the first iteration of the step 
(a) comprises the identifier of the given portal and the identifier of the given 
portal's local bus; and the routing table data received by said given portal from 
its companion portal during the first iteration of step (a) comprises the identifier 
of said companion portal and the identifier of the companion portal's local bus. 

According to a preferred embodiment of the invention, said routing 
table data transmitted, respectively received, by said given portal comprises the 
given portal's identifier, respectively the identifier of the given portal's 
companion portal. 

According to a preferred embodiment of the invention, the routing 
table of a portal comprises the identifiers of remote buses, and for each remote 
bus, the identifier of the portal local to the remote bus having initially 
transmitted the remote bus identifier, the depth of the remote bus compared to 
the bus local to the given portal, and the identifier of the local portal having 
broadcast the routing table data comprising the remote bus identifier on the 
local bus. 
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According to a variant embodiment of the invention, the routing table 
data transmitted or broadcast by a given portal contains the entire routing table. 

According to the above variant embodiment, the given portal stops 
iterating the steps (a) to (e) when the routing tables received from its 
companion portal and local portals contain only data which is redundant with 
the given portal's own routing table. 

According to a preferred embodiment of the invention, the routing 
table data transmitted or broadcast by a given portal comprises only the part of 
the routing table which was not transmitted or broadcast by said given portal 
during a previous step. 

According to a preferred embodiment, the given portal stops iterating 
the steps (a) to (e) when it did not receive routing data during the previous 
iteration. 

According to a preferred embodiment, the concatenation steps 
include the selection of a unique path from the bus local to the given portal to 
any remote bus and the deletion of the non-selected paths from the routing 
table of the given portal. 

According to a preferred embodiment, said selected path to a given 
remote bus is a function of the portal identifiers stored in the routing table for 
said given remote bus. 

According to a variant embodiment, said selected path to a given 
remote bus is a function of the bandwidth of portals on said path. 

According to a preferred embodiment, said selection is made among 
the shortest paths to the remote bus, paths of greater length being deleted from 
the routing table. 

According to a preferred embodiment, a routing table is simplified for 
the purpose of routing messages to contain the list of remote bus identifiers and 
for each remote bus whether the given portal shall forward a message from the 
bus local to given portal to its companion portal. 
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Another object of the invention is a portal device adapted to be 
connected to a first communication bus and adapted to be linked to a 
companion portal device for connection to a second communication bus, said 
5 portal device being characterized in that it comprises: 

- a bus interface for connection to said first communication bus; 

- a switching fabric interface for connection to said companion portal 

device; 

10 - a memory for storing routing table data; 

- means for transmitting routing table data stored in said memory to 
said companion portal, for broadcasting routing table data stored in said 
memory on said first communication bus, for controlling said bus interface and 
switching fabric interface to receive or transmit routing table data, and for 

15 concatenating received routing table data with data stored in said memory 
during successive receive and transmit cycles relating to routing table data for 
remote communication buses. 



20 Other characteristics and advantages of the invention will appear 

through the description of a preferred, non-limiting embodiment. This 
embodiment will be described with the help of the enclosed drawings among 
which: 

25 - figure 1 represents a schematic diagram of one of the two portals of 

a bridge; 

- figure 2 represents a diagram of a network comprising two buses 
linked by one bridge; 

- figure 3 represents a diagram of a network comprising two buses 
30 linked by three bridges; 

- figure 4 represents a diagram of a sample network during a first 
step of a routing table building method according to the preferred embodiment 
of the invention; 

- figure 5 represents a diagram of the network of figure 4 during a 
35 second iteration of the routing table building method; 

- figure 6 represents a diagram of the network of figures 4 and 5 
during a third iteration of the routing table building method. 
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The present embodiment concerns a network comprising IEEE 1394 
serial buses connected by bridges. It is clear that the invention is not limited to 
such a specific environment and that it can be adapted to other environments 
5 by a Man Skilled in the Art. 

The present embodiment applies to asynchronous message 
transmission, but can be extended to other types of transmission. 

For detailed information regarding the specifications of an IEEE 1394 
10 bus, one should refer to the IEEE document 'P1394 Standard for a High 
Performance Serial Bus'. 



Figure 1 is a diagram of one of the two portals constituting a bridge 
between two IEEE 1394 buses. The other portal contains similar elements. 

15 The portal comprises a 1394 bus interface 101, which includes a 

physical interface circuit ('PHY'), and a link circuit ('LINK'). The portal also 
comprises a switching fabric interface 102. 

The switching fabric is the communication medium used by the two 
portals of the bridge to communicate with each other. According to the present 

20 embodiment, the switching fabric is a radio-frequency wireless link. To enable 
bi-directional communication through this medium, the interface 102 comprises 
a modulator/demodulator 105, a frequency up/down-converter 106 with 
appropriate oscillators and an antenna 107. Of course, other types of switching 
fabric may be used: coaxial cable, optical fibers, infra-red transmission and 

25 others. A given network may contain bridges of which each implements a 
different type of switching fabric. 

The portal also comprises a memory 104 which includes an area 
reserved for the routing tables as well as four areas for storing inbound and 
outbound data, for either asynchronous or isochronous transmission. 

30 The portal moreover comprises a microprocessor 103 or equivalent 

device for managing the different elements of the portal. The microprocessor 
also runs a program, stored in memory 104, for determining routing tables. 

Figure 2 is a diagram of a simple network, which will be used to 
35 exemplify the communication between buses. The network comprises two 
buses, B200 and B201, connected by a bridge (P202P203), comprising portals 
P202 and P203. Since the portals P202 and P203 belong to the same bridge, 
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they are called companion portals. A node N201 is connected to bus B200, 
while a node N202 is connected to bus B201 . 

Bus B200 is termed 'local' to node N201. It is a 'remote' bus for node 

N202. 

Each bus is uniquely identified within the network through a bus 
identifier (busJD). Each node connected to a bus is uniquely identified on that 
bus by a node identifier ('GUID'). Portals are also nodes and thus have a 
unique identifier. The two portals of figure 2 have respective GUIDs of '2' and 
'3'. For convenience, each portal is referenced 'PXYY' where 'X' identifies the 
figure and where 'YY' is the GUID value of the portal. Same portals on different 
figures always keep the same reference. This is true in particular for figures 4 to 
6, which represent a same network at different stages of the routing table 
determination process. 

A unique address of a node within the network is obtained by the 
combination of the bus identifier with the node identifier. When a message is 
sent from one node to another, the sending specifies the unique destination 
address of the destination node in its message header. 

The depth of a first bus as compared to a second bus is defined as 
being the smallest number of bridges (i.e. the bridges on the shortest path) a 
message has to cross to go from the first bus to the second bus. Thus the 
depth of bus B200 compared to bus B201 is 1. 

On each bus, one of the portals connected to this bus is elected 
Alpha portal. This Alpha portal has certain bus-related management duties on 
the bus. Among the Alpha portals, a Prime portal is elected. This Prime portal 
performs certain network-related management duties. For the purpose of the 
present embodiment, the Prime portal checks whether a node is connected to 
or removed from the network. In such a case, the network is re-initialized. The 
Prime portal sends a broadcast message to all nodes, and in particular to the 
portals, to inform them of the network re-initiaiization. Upon receipt of this 
message, each portal determines its new routing table as described below. 

While the method of determination of the Prime portal is beyond the 
scope of this description, it can for example be determined by comparing the 
64-bit EUls (Extended Unique Identifier) of the different Alpha portals. The 
Alpha portal having the greatest reverse order EUI is for example chosen as 
the Prime portal. 
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For a portal, the routing information consists in information which 
enables the portal to determine, upon receipt on the portal's bus of a message 
containing a destination bus identifier, whether it should forward the message 
to its companion portal or not. 

The determination of the routing table is an iterative process. During 
the first step of the routing table building process, a portal determines routing 
information to buses of depth 1 compared to the portal's bus. During the second 
step, a portal determines routing information to buses of depth 2, and so on. 

The process can be summarized as follows: 

(a) Step 1 

During the first step, each portai sends its node identifier and local 
bus identifier to its companion portal. Each companion portal broadcasts these 
two identifiers on its local bus, in order to share this information with all other 
portals on its local bus. Each portal receives on its bus the pair of node and bus 
identifiers from the companion portals of all portals on the local bus. Each portal 
stores the received information, along with the pair of identifiers from its own 
companion portal. Once the broadcast is complete, each portal knows the 
identifiers of all buses of depth 1 compared to its local bus, as well as the GUID 
identifiers of the portals connected to these buses and part of bridges 
connected to the local bus. Each portal also knows the GUID identifiers of 
portals connected to the local bus, since the broadcast messages sent by the 
portals of the local bus include the message source address, i.e. the portal 
GUID value. 

Each portal then determines whether a given remote bus appears 
several times in the stored information. If this is the case, this means that there 
exist redundant paths to this remote bus. This redundancy is eliminated by 
selecting only one of the bridges leading to the remote bus. If messages are to 
be forwarded from the local bus to the remote bus, then only the selected 
bridge will be used, i.e. only the portal of the selected bridge will transfer the 
message to its companion portal. All other bridges redundant with the selected 
bridge are thus 'disabled' for this particular path. 

According to the present embodiment, the selected bridge is that 
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which possesses the portal having the highest GUID identifier. All other portals 
of a local bus disable themselves for the transmission of messages to the 
remote bus for that path, once these portals have determined that they or their 
companion portal are not part of the selected bridge. 

5 

Figure 3 is a diagram of a network comprising two buses B300 and 
B301, connected through three redundant bridges (P303P302), (P301P305) 
and (P304P306). According to the criterion defined above, the bridge selected 
for forwarding messages from bus B300 to bus B301 and vice-versa is the 
io bridge (P304P306), since '6' is the greatest GUID. 

According to a variant of the embodiment, the selected bridge is the 
bridge possessing the greatest bandwidth for transmitting data. In order to 
enable portals to take decisions based on this criterion, information relating to 

15 the bandwidth of a bridge has to be broadcast along with the bus and portal 
identifiers, unless such information is already known by the portals through 
some other means, such as a preprogrammed list. As for the preferred 
embodiment, all portals of the local bus which belong to redundant bridges and 
which do not admit the greatest bandwidth disable themselves for the 

20 transmission of messages to the remote bus. Should several redundant bridges 
have the same bandwidth, the criterion described in relation with the preferred 
embodiment is used to select a unique bridge. 

It is clear that other selection criteria may be used to select a unique 
25 bridge among a number of redundant bridges. 

At the end of step 1, each portal knows whether it should forward 
messages circulating on its local bus and addressed to the bus of depth 1 
connected to its companion portal or not. At this level, redundant bridges to 
30 buses of depth 1 compared to the local bus have been disabled. 



The information held by each portal has the following format: 



WO 00776140 



9 



PCT/EP00/04965 



Remote Bus 
Identifier 


Number of Bridges 
on the Path (depth) 


Local Portal 
GUID 


Remote Portal GUID 



























Table 1 



This table is the routing table to which additional information will be 
added during each subsequent step of the present process. A simplified version 
5 of this table will be described later. 

As already mentioned, the local portal GUIDs stored in the table are 
obtained from the messages sent by the local portals. 

(b) Step 2 

10 

Following the end of step 1 , each portal of a bridge, which has not 
been disabled, sends the content of its routing table to its companion portal. 
The companion portal broadcasts the content of the table on its local bus. Ail 
portals receive and store the tables transmitted on their local bus and add the 
15 content of these tables to their own routing table. They also add the table 
received from their respective companion portal. As in step 1, each portal 
connected to a given bus has the same information at this stage. 

Preferably, each iocai portal transmits on its local bus only the part of 
the table of its companion table which is not redundant with information 
20 transmitted during an earlier step, i.e. information not already present in the 
local portal's own table. The local portal simply compares the table received 
from its companion portal with the contents of its own table to determine 
whether new information is to be stored and transmitted or not. 

Once the tables have been concatenated, each portal checks for 
25 redundant paths to buses of depth 2 compared to the local bus, applying a 
criterion similar to the criterion employed during step 1 to select a single path 
among equivalent paths. According to the present embodiment, the path, which 
is selected, is the path containing the portal having the highest GUID identifier. 
For the present embodiment, only the GUID identifiers of the portals of the 
30 bridges at the start and at the end of a path are taken into account. 

Of course, another criterion could be chosen, as long as all portals 
choose in an unambiguous manner a same single path among redundant 
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paths. 

Paths comprising two bridges between buses already linked by a 
path comprising a single bridge (i.e. already linked by a shorter path) are 
discarded. 

5 

At the end of step 2, each portal knows whether it should forward 
messages circulating on its local bus and addressed to buses of depth 2 
compared to the local bus. 

10 (c) Step n 

Step n consists in repeating the process of step 2, replacing '2' by 'n'. 
As for step 2, shorter paths between two buses are preferred over longer paths 
between the same two buses. 

15 

According to the preferred embodiment, the process is stopped by a 
portal when it receives, from its companion portal and from portals local to its 
bus, information which is fully redundant with the contents of its own routing 
table. 

20 

The application of the iterative process to a sample network will now 
be described. The description below contains additional details and rules 
compared to the general rules defined above. The sample network is illustrated 
by figure 4. It comprises a total of five buses B400 to B404 and seven bridges 
25 comprising portals with GUID values of 0 to 1 3. 



The topology of the network is as follows: 
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Table 2 
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The first portal of a bridge indicated in a pair (PXYY.PXYY) is 
connected to the bus indicated in the first line of the table, while the second 
portal of a bridge is connected to the bus indicated in the first column of the 
table. 

In figures 4 to 6, the vertical arrows and nearby bus identifiers and 
GUID values indicate the information sent from a portal to its companion portal 
to be broadcast on the local bus of the companion portal. 

The routing table building process will be described in detail for 
buses B400 and B401. Since the maximum depth in the network is 3, the 
maximum number of iterations to be carried out by any portal in the network is 
also 3. 

(a) Step 1 (Bus B400) 

Portal P409 receives from its companion portal P408 the information: 

- companion portal GUID: 8 

- companion portal bus number: B401 . 

Portal P411 receives from its companion portal P410 the information: 

- companion portal GUID: 10 

- companion portal bus number: B401. 

Portal P413 receives from its companion portal P412 the information: 

- companion portal GUID: 12 

- companion portal bus number: B404. 

Each of the above portals broadcasts this information on bus B400 



and listens to the broadcast of the other portals. Each of the above portals then 
builds the following table: 



Remote Bus 


Number of Bridges 


Local Porta! GUID 


Remote Portal GUID 


Number 


on the Path (depth) 






B401 


1 


9 


8 


B401 


1 


11 


10 


B404 


1 


13 


12 



Table 3 
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Each portal then checks for redundant paths. Since bus B401 
appears twice in the table, the portals have to select which path is to be used 
among the two existing redundant paths to the bus B 401. Since the greatest 
GUID value among the GUID values of portals P408, P409, P410 and P411 is 
11, the path given by the second line of the table is selected. The other path is 
deleted from table 3 to yield the routing table at the end of step 1. For the 
purpose of routing messages, this table 3 can be simplified as follows, since 
only the destination bus and forwarding portal need to be known for this 
purpose: 



Destination (Remote) Bus 
Number 


Forwarding Portal on local bus 


B401 


11 


B404 


13 



Table 4 



This routing table is interpreted as follows: 

- Packets from bus B400 to bus B401 will be forwarded by portal 11. 

- Packets from bus B400 to bus B404 will be forwarded by portal 13. 
Of course, the routing table may also be presented or stored under 

other formats than the format given in table 4. 

For the purpose of pursuing the iterative process, the information of 
table 3 is kept in memory. 

(b) Step 1 (Bus B401) 

Portal P408 receives from its companion portal the following 
information: 

- companion portal GUID: 9 

- companion portal bus number: B400 

Portal P410 receives from its companion portal the information: 

- companion portal GUID: 11 

- companion portal bus number: B400 
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Portal P403 receives from its companion portal the information: 

- companion portal GUID: 2 

- companion portal bus number: B402. 

Each of the above portals broadcasts this information on bus B401 
and listens to the broadcast of the other portals. Each of the above portals then 
builds the following table: 



Remote Bus 


Number of Bridges 


Local Portal GUID 


Remote Portal 


Number 


on the Path (depth) 




GUID 


B400 


1 


8 


9 


B400 


1 


10 


11 


B402 


1 


3 


2 



io Table 5 



According to the rules described above, each portal on bus B401 
determines the following simplified routing table: 

15 



Destination (Remote) Bus 
Number 


Forwarding Portal on local bus 


B400 


10 


B402 


3 



Table 6 



This table is interpreted as follows: 

- Packets from bus B401 to bus B400 will be forwarded by portal 

20 P410 

- Packets from bus B401 to bus B402 will be forwarded by portal 

P403 

Note that the path between bus B400 and B401 is selected with the 
25 same criterion as before, and consequently, the same path is selected. This 
means that a message from a bus A using a given path to reach a bus B will 
use the same path as a message getting from bus B to bus A, and that in case 
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a portal is disabled during a step of the process, its companion portal is also 
disabled. 

Figure 5 indicates for the entire network of figure 4 which bridges 
5 have been disabied during step 1. Disabled bridges are indicated in grey. While 
portals of bridges disabled during step 1 do not forward routing information, 
they may continue to receive routing information circulating on their respective 
local bus. 

10 

(c) Step 2 (Bus B400) 

Portal P408 having been disabled during step 1, each one of the 
portals P410 and P412 forwards its routing table to its companion portal on bus 
15 B400. The figure 5 indicates what information is transmitted to each portal. Only 
information, which is non-redundant, is sent, as indicated on figure 5. This is 
why no information is shown for portal P400: the relevant information 
corresponding to bus B403 was already sent during step 1 . 

20 According to the present embodiment, in order to reduce the amount 

of data sent on the buses, each portal does not send to its companion portal 
information it already received from its companion portal during a previous step 
(since this information has already been broadcast during that earlier step). 
Information is only forwarded if it is not already redundant with information sent 

25 during an earlier step. In other words, when during step n, a portal does not 
receive from another portal on its local bus any information relating to a bus of 
depth n, then it does not forward information to its companion portal during 
subsequent steps. 

According to an advantageous variant of the invention, when a portal 

30 has no new data to transmit to its companion portal, it notifies its companion 
portal that the latter will not receive any further information during the present 
step and potential future steps of the process. A time-out mechanism may also 
be implemented at the level of the companion portal. 

According to a variant of the present embodiment, each portal 

35 forwards its entire non-simplified routing table to its companion portal. Although 
bandwidth is wasted in this case, the table processing at the level of each portal 
may be simplified. 
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On bus B400, every porta! has the following information, in addition 
to the information received during step 1: 



Remote Bus 
Number 


Number of Bridges 
on the Path (depth) 


Local Portal GUID 


Remote Portal GUID 


B402 


2 


11 


2 


B402 


2 


13 


6 



5 Table 7 



There are two redundant paths between bus B400 and B402, one 
path leading through bus B401, the other through B402. Since the highest 
GUID value among the four portals concerned is 13, the second path in the 
10 table above is selected while the first path is deleted. Each one of the portals 
on bus B400 then has access to the following information: 



Remote Bus 


Number of Bridges 


Local Portal GUID 


Remote Portal GUID 


Number 


on the Path (depth) 






B401 


1 


11 


10 


B404 


1 


13 


12 


B402 


2 


13 


6 



Table 8 



15 The simplified table can now easily be determined from table 8: 



Destination Bus Number 


Forwarding 
Portal 


B401 


11 


B402 


13 


B404 


13 



Table 9 



(d) Step 2 (Bus B401) 

20 

After receiving the routing information sent by companion portals 
P411 and P402, each one of the portals P408, P410 and P403 on bus B401 
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adds the following information for depth 2 buses to the information received 
during step 1 for depth 1 buses: 



Remote Bus 
Number 


Number of Bridges 
on the Path (depth) 


Local Portal GUID 


Remote Portal GUID 


B404 


2 


10 


12 


B404 


2 


3 


7 


B403 


2 


0 


0 



Table 10 

5 



Again, there is a redundant path, in this case to bus B404. Applying 
the same rule as before, the path appearing first in the table 9 is selected 
(GUID of the remote portal equal to 12), while the path appearing on the line 
below is deleted. Adding the resulting table to the information determined by 
10 the portals of bus B401 during step 1 , one obtains: 



Remote Bus 
Number 


Number of Bridges 
on the Path (depth) 


Local Portal GUID 


Remote Portal GUID 


B400 


1 


10 


11 


B402 


1 


3 


2 


B403 


2 


3 


0 


B404 


2 


10 


13 



Table 11 



For bus B401, the simplified table is: 

15 



Destination Bus Number 


Forwarding 
Portal 


0 


10 


2 


3 


3 


3 


4 


10 



Table 12 



Step 2 is thus completed for portals on buses B400 and B401 . 
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(e) Step 3 (Bus B400) 

At this stage, only three portals have non-redundant information to 
5 transmit concerning depth 3 buses (i.e. portals (P411.P410), (P413.P412) and 
(P401.P400)), as illustrated by figure 6. The other active (i.e. non-disabled) 
portals did not receive depth 2 bus information from other portals on their local 
bus during step 2 and thus do not forward any information during step 3. 

10 The additional information received by each portal of bus B400 at the 



beginning of step 3 is the following: 



Remote Bus 
Number 


Number of Bridges 
on the Path (depth) 


Local Portal GUfD 


Remote Portal GUID 


B403 


3 


11 


0 


B403 


3 


13 


0 



Table 13 



Applying the selection rule, the second path to bus B403 is selected 
15 (GUID of value 1 3), while the first is deleted. 



Each portal on bus B400 then holds the following table: 



Remote Bus 


Number of Bridges 


Local Portal GUID 


Remote Portal GUID 


Number 


on the Path 






1 


1 


11 


10 


4 


1 


13 


12 


2 


2 


13 


6 


3 


3 


13 


0 



Table 14 



20 The simplified routing table is then: 



Destination Bus Number 


Forward Portal 


1 


11 


4 


13 


2 


13 


3 


13 



Table 15 
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This is the final table for bus B400. There are no buses of depth 4 
relative to bus B400 in the network. 



(f) Step 3 (Bus B401) 

The network does not contain any buses of depth 3 compared to bus 
B401. Since portals of bus B401 do not receive any non-redundant information 
io from their companion portals, their final tables are those established during step 
2. 

At this step, all buses have established the route to all the other 
buses in the network. 

15 

When a message is circulating on a bus, each portal local to that bus 
determines the destination bus identifier contained in the message header and 
checks in its routing table whether it should forward the message or whether 
the message is forwarded by another portal. Thus all the information a portal 
20 needs to know is the list of remote bus identifiers and for each of these buses a 
flag indicating whether the portal is or is not part of a path to the remote bus. 
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CLAIMS 

1. Method for determining a routing table in a communication 
5 network comprising buses connected by bridges, each bridge comprising two 

companion portals, a first portal being connected to a first bus and a second 
portal being connected to a second bus, each bus being identified by a unique 
bus identifier, each portal being identified by a unique portal identifier, said 
method being characterized in that it comprises the steps of: 

10 

(a) transmitting, by said given portal, routing table data stored by 
said given portal to the given portal's companion portal and receiving, by said 
given portal, routing table data from its companion portal; 

(b) concatenating said received routing table data with the contents 
15 of the given portal's own routing table; 

(c) broadcasting said given portal's own routing table data on the 
portal's local bus; 

(d) receiving routing table data broadcast by other portals on the 
local bus and concatenating said received routing table data with contents of 

20 the given portal's own routing table; 

(e) repeating the above steps by said given portal until routing data 
concerning all buses in the network has been received. 

2. Method according to claim 1 , wherein 

25 - the routing table data transmitted by said given portal during the 

first iteration of the step (a) comprises the identifier of the given portal and the 
identifier of the given portal's local bus; 

- the routing table data received by said given portal from its 
companion portal during the first iteration of step (a) comprises the identifier of 

30 said companion portal and the identifier of the companion portal's local bus. 

3. Method according to claim 2, wherein said routing table data 
transmitted, respectively received, by said given portal comprises the given 
portal's identifier, respectively the identifier of the given portal's companion 

35 portal. 
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4. Method according to one of the claims 2 or 3, wherein the routing 
table of a portal comprises the identifiers of remote buses, and for each remote 
bus, the identifier of the portal local to the remote bus having initially 
transmitted the remote bus identifier, the depth of the remote bus compared to 

5 the bus local to the given portal, and the identifier of the local portal having 
broadcast the routing table data comprising the remote bus identifier on the 
local bus. 

5. Method according to one of the claims 1 to 4, wherein the routing 
io table data transmitted or broadcast by a given portal contains the entire routing 

table. 

6. Method according to claim 5, wherein the given portal stops 
iterating the steps (a) to (e) when the routing tables received from its 

15 companion portal and local portals contain only data which is redundant with 
the given portal's own routing table. 

7. Method according to one of the claims 1 to 4, wherein the routing 
table data transmitted or broadcast by a given portal comprises only the part of 

20 the routing table which was not transmitted or broadcast by said given portal 
during a previous step. 

8. Method according to claim 7, wherein the given portal stops 
iterating the steps (a) to (e) when it did not receive routing data during the 

25 previous iteration. 

9. Method according to one of the claims 1 to 8, wherein the 
concatenation steps include the selection of a unique path from the bus local to 
the given portal to any remote bus and the deletion of the non-selected paths 

30 from the routing table of the given portal. 

10. Method according to claim 4 and claim 9, wherein said selected 
path to a given remote bus is a function of the portal identifiers stored in the 
routing table for said given remote bus. 

35 
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11. Method according to claims 4 and 9 or claims 4 and 10, wherein 
said selected path to a given remote bus is a function of the bandwidth of 
portals on said path. 

5 12. Method according to claims 9 to 11, wherein said selection is 

made among the shortest paths to the remote bus, paths of greater length 
being deleted from the routing table. 

13. Method according to one of the preceding claims, wherein a 
io routing table is simplified for the purpose of routing messages to contain the list 

of remote bus identifiers and for each remote bus whether the given portal shall 
forward a message from the bus local to given portal to its companion portal. 

14. Portal device adapted to be connected to a first communication 
15 bus and adapted to be linked to a companion portal device for connection to a 

second communication bus, said portal device being characterized in that it 
comprises: 

- a bus interface (101) for connection to said first communication 

20 bus; 

- a switching fabric interface (102) for connection to said companion 
portal device; 

- a memory (104) for storing routing table data; 

- means (103) for transmitting routing table data stored in said 
25 memory to said companion portal, for broadcasting routing table data stored in 

said memory on said first communication bus, for controlling said bus interface 
and switching fabric interface to receive or transmit routing table data, and for 
concatenating received routing table data with data stored in said memory 
during successive receive and transmit cycles relating to routing table data for 
30 remote communication buses. 
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